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RESUME

The unprecedented growth of the information sources concerning

Science and Technology makes it particularly urgent that the processes of

information storage, information retrieval, information processing according

to need:, representation of results and their storage in preparation for the

subsequent processing stages be mechanized. With this end in view, it is

necessary to produce a central data base in a machine-readable form, which

is accessible to creation, updating, processing and retrieval progranes.

This project describes the software system which creates the data

base for the periodical purchasing department of a library and processes it

by mechanizing the yearly cycle of activities.

The following subjects are discussed:

Description of activities comprised in the yearly cycle.

Design of the data base.

Review of the mechanized processes.

Organizational and working routines.

The forms of input/output.

Error checks at different stages.

System analysis and planning for the future.

The Project lays stress on improving the familiarity of the librarian

with the entirety of the data and activities involved. Its other purpose is

to supply the contact between the librarian and the computer for the convenience

of the librarian, who is not expected to be a computer expert.

My thanks are due to the following persons for their help, advice,

encouragement and cooperation:

Mr. U. Bloch

Mr. E. Roesler'

Mrs. S. Klein

Dr. K.D. Ofer

Miss H. Ben-Joseph
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Miss P. Wiener
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2. PROMO/44TM ()INCEPTS

This chapter is intended for those who are not familiar with the

technical terms of compute- science. The explanations given below are

intended to enable the reader to understand the considerations which follow,

and are not the exact definitions of the terms.

In order to make the computer carry out a given task, the latter is

presented to it in the form of a program, written in one of the languages

recognized by the computer. In general, the program will have the form of a

deck of punched computer cards, which is known as a job and is sent for a run

through the computer. This card deck comprises three kinds of cards:

A set of control cards, which indicates to the computer how to use the

card deck (the language in which the program is written, the available

sources of information other than the card deck, where to send the results,

etc.);

A set of prporam cards, which comprises the working program for this

particular task;

* A set of data cards, which contains all the data required for the execution

of the task.

The third kind of cards is the input of the program, but these cards

often contain only a part of the input. The remaining input may be stored on

a magnetic disk or on magnetic tapes which are generally located in the computer

centre. The results of processing each job constitute the output, which may be

recorded in a manner which has been predetermined by the program, in one or

more of the followi'ig ways:

It may be printed on computer paper or punched on cards by the card

puncher, or punched on a paper tape or magnetically recorded on disks or tapes.

The information contained in the input (and in the output) is placed

in fields of predetermined size and location; in this way the information

contained in it can then be located.

A set of fields can be combined to a record, and a set of records may

be combined to constitute a file. The central file, which contains the basic
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information pertaining to the system, is known as the master file.

Files are always kept on an external medium, such as magnetic disk or

magnetic tape; they are then referred to as permanent files. Such files may

be of two kinds: in sequential access files the contents of the file must be

scanned from the beginning to the location sought, before the information can

be retrieved; in direct access files the information can be retrieved

directly, provided the file is built as a random file.

An assembly of external memories for repeated use is also known as

mass storage.
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3. YEARLY CYCLE OF ACTIVITIES INVOLVED IN 1HE

PURCHASE OF PERIODICALS

A. Collection of all the relevant information concerning each

periodical (Title), for the compilation of the periodical master

file.

B. Publication of classified list of periodicals (which were ordered

for the current year). The list is then circulated to individual

departments who mark the periodicals which they wish to receive

during the coming year.

C. Preparation of Synoptic List of orders for each title and dispatch

of orders to suppliers.

D. Accounting work: payment of suppliers' invoices and debiting the

accounts of individual departments in proportion to the quantities

appearing in the invoice.

E. Verification of receipt of all copies due, and dispatch of copies to

their destinations. Issuance of claims to publishers for copies

which failed to arrive.

F. Special activities: reviews, statistical surveys.
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4. CREATING AND UPDATING IlfE "TASTER FILE (L F.)

The master file ('1.F.) serves as the central data base of the system

and services most of the mechanized activities. It acts as input for a large

number of programs and also as output in which the results of current

a:tivities and updating are recorded. Its structure must accordingly be

lnvenient for generation and updating, and the information contained therein

must be easy to retrieve. It must contain all the information relevant to

each title, and must be elastic enough to accommodate information of different

lengths for different titles (The word "Title" will be denoted as "I", for

the sake of brevity).

The following solution was adopted for the structure of the master

file:

A !I.F. record is created for each T, and contains all the information

pertinent to this particular T. The length of the records is variable, and

each record contains a special field which acts as meter for the determination

of its effective size.

When this record has been placed on the disk, the amount of space it

occupies corresponds to its size and not to the size of the largest record on

the disk. In this way space is saved in the memory of the permanent file.

To each T is assigned an alphabetic code, which is known as coden.

It consists of 6 letters, five of which represent a mnemonic for die T,

whereas the sixth is a check letter, which is calculated from the preceding

five.

All these records constitute a set, the structure of which is that

of a random file, with direct access to each record. The coden of each record

is the key through which access is gained to the record. This means that the

user who wishes to read the content of a given record from the disk, or to

update it, only has to give its coden; when the "read" order from the disk is

obeyed, the record which carries the specified coden is transferred from the

disk to the working area of the program, and can then be employed as desired.
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4.1 Structure of a M.F. record (fipre No. 8)

Within each record the various kinds of information are classified in

two grades, which will be referred to as "type" and "level ". In the

figure, "type" is shown in columns 8 and 9, while "level" is shown in

columns 10 and 11.

Type 1 contains the T, including former T it any.

Type 2 contains the information on the periodical which remains more or

less constant, such as country of origin, number of issues per volume,

dates of beginning and end of subscription, frequency of appearance of

the periodical, name and address of publisher etc.

The significance of other types will be explained at a later stage.

4.2 Creation and ; update Program

In order to create a master file, the information must be submitted in

the forma data cards (figure No. 1). The structure of each card is:

coden, type, level, information.

The cards need not be sorted. Sorting can be more efficiently and more

conveniently carried out by the computer, without introducing human

error. The only condition is that each periodical have its type card,

in addition to the other cards of this T. This is because each T in the

M.F. has its own record, which is inserted alphabetically in the record

sequence in the file; for such an arrangement to be possible, the T to

which the record refers must be known.

Except for this limitation, the cards maybe fed in any sequence

Whatever. Since each card carries the coden of the T it represents and

the type and the level of the information it contains, the sorting of

the cards to a properly ordered file can be left to the program.

After some of the cards have been prepared (there is no need to prepare

all the cards at once), they are run through the computer together with

the M.F. creation and update program.

The input of the program - the above-mentined card deck.

Processing and output -



* creation of M.F. including a record c th the form of a

random file, but arranged in alphabt .e4..dnce of T; within

each record, the information is arranged by type and level

(figure No. 8).

* updating the M.F. records in all respects (see below).

* printout of input, for the convenience of the librarian, to ensure

follow-up and elimination of errors.

* printout of corrected or updated records.

* printout of error file, listing the errors discovered by the program

at the input (figure No. 10).

Corrections are introduced in the file in accordance with the printout

and the reported errors. The librarian also feeds additional input cards in at

the same time. Both are then run through, a deck of cards at one time. For

this purpose each card carries a special field for the action code, which

indicates to the program the action to be taken with respect to this particular

card:

* Insert - to insert the content of the card into an existing record, or a

new record to be inserted into the file.

replace - to replace the content of the card by the content of the

corresponding fields in the same record in the H.F.

* delete - to erase superfluous information erronP,7usly inseri,x1 into a

record.

purge - to erase an entire record from the M.F.

These activities are performed both during the original creation of the

file and during the entire cycle of mechanized activities, for file updating

purposes, in addition to direct updating carried out by other special purpose

programs. The created records are recorded and stored on the disk. Updated

records are also recorded on the disk, the updated record replacing the old

one.



S. RENEWAL OF SUBSCRIPTIONS - PATRONS' LIST

Once the organized file has been created and freed from errors, the

mechanized activities can commence.

The subscription period for most periodicals coincides with the

calendar year. Orders for these periodicals must be issued to suppliers in

September. The subscribers (patrons) are members of different departments,

but (in the case of our organization) the Central Library alone handles all

subscriptions, and issues purchase orders to suppliers. The program includes

the compilation of a Patrons' List which is intended to help the patrons in

listing and marking their orders, and to provide the Library with lists of

periodicals to be arranged in a systematic manner.

The Patrons' List is essentially an invitation to the patrons to

place their orders. It includes a list of all titles in the M.F., ordered in

the preceding year. It follows that the master file must be properly arranged

and ready for use by the month of June of the current year.

The program of the Patrons' List is now run.

The input is the updated M.F. or the disk.

The output includes:

a numbered, alphabetical list of all the titles in the file

(figure No.2). To the left of each title a space is provided for

marking the order, together with other details: coden, the

country of origin, and the price per issue, if exceptionally high.

error file.

Any number of copies of this list can be produced by the prograt.

The copies are then sent to departments together with a covering letter

explaining the manner in which the order should be marked on the list and

indicating the date by Ihich the list should be returned. It is important

that all lists be returned by this date, since the data can then be inserted

in the master file before actuating the orders-to-suppliers program in

Septembez; in this way orders can be rent to suppliers in time.
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6. RENEWAL OF SUBSCRIPII2f.'c - ORDERS TO VENDORS

At this stage - after the lists have been sent out the information

which is missing must be inserted in the L.Aster file. This information is of

two kinds:

(1)

(2)

information which was already available at the time of creation of the

file, but which had not been prepared for punching and was not relevant

to the preceding program (e.g. particulars of the publisher of each

title)

This information can now be inserted with the aid of file creation and

update program, with action code "insert" or "replace".

It is recommanded that this be done before the lists are returned by the

subscribers.

information which becomes available only after the patrons' lists have

been returned, but which can already be prepared for insertion into

the M.F. Such preparations should be carried out as early as possible.

The purpose of this is twofold:

a) To avoid rush work during input preparation owing to some of the

lists arriving late, computer breakdowns, correcting card-punching

errors, etc.

b) Not to make the librarian do anything the computer can do in his

stead. There is no point in a man preparing and punching the

information which is based on the M.F. and is already known. The

computer can do it more efficiently and with fewer errors, while

saving the librarian some of his tedious routines.

The appropriate program will bear the entire M.F., retrieve the coden

of each T and the code of its vendor, and will punch one card for each title

with the following data:

Coden, 0301, vendor code.

The cards are put out arranged in the alphabetical sequence of T, so

that.when the patrons' lists arrive, the card corresponding to any desired

title can be easily located, and marked with the desired number of copies and

-nde of the subscriber's department. The cards are then sent for insertion
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in the master file with the aid of the creation and update program, after

which the M.F. can be operated by the next program.

6.1 Program for Orders to Vendors

With the aid of this program a written order is prepared for each vendor

for all the periodicals to be supplied by this vendor. The printer of

the computer puts out the list in a form ready to be dispatched to the

vendor.

The input consists of the updated M.F. with type 3 cards.

The output and processing consist of the following:

a letter to the vendor, together with the list of periodicals ordered

(figure No. 3). The list is arranged in the alphabetic sequence of

titles, together with their respective orderer number of copies ordered

and serial number of item, assigned to it Jy the program.

* Updating of M.F. records, including the assigned item number (see figure

No. 8, type 3).

* Punched item card for each item, with the following particulars:

Coden, Vendor Code, Item No.

* Error file.

The item cards which are put out are sorted by vendors and by item

number.

The idea which underlies the preparation of these cards is to use

the output of a program as the input of a subsequent program; again, the

librarian is spared the necessity for doing what a computer can do just as

well.

In the letter which accompanies the order, vendors are requested to

refer to the item number when submitting invoices. If this is insisted upon,

most vendors will meet this request.
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7 ACCOUNTING

The Library in our organization has no budget allocation out of which

to pay for the periodicals subscribed to by the different departments. Each

department is debited for the priodicals it subscribes to out of its own

allocation, 'Jut it can order them only through the Central Library. The

departments may act only through the Central Library in everything that

concerns orders for periodicals and inquiries and complaints arising therefrom.

Thus, it is the Central Library which orders the periodicals from the vendors

and charges the sums disbursed in paymentlof the invoices to the respective

departments, in accordance with the data indicated on the invoice and the

details of the orders. The Library also checks the actual arrival of

periodicals, and issues claims for the periodicals which failed to arrive, if

any. The Library must answer inquiries of departments concerning the balance

of their library allocation, dates and particulars of debited items, and

particulars of periodicals which have already arrived and those yet due to

arrive.

The following have been created for this purpose:

debit file;

accounting program;

(control and claims program).

7.1 Debit file

This file (figure No. 9) is also a random access file. Each record

refers to a particular department, and can be directly accessed to.

Each such record contains all the items charged to the department from

the different invoices which have arrived during the current year, each

item so charged comprising:

1. The charges for library copies, i.e., for periodicals which the

requesting department is willing to leave in the Central Library

for general use.

2. The charge for extra copies, i.e. for periodicals which are intended

for the exclusive use of the patron and which are sent to him as soon

as they have arrived in the Central Library.
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In this file all charges are expressed in IL. This is because the

different invoices are made out in different currencies, and the Mal

of the items taken from the different invoices will only be meaningful

if expressed in a standard currency.

Owing to the particulzr structure of the record and the file, it is

possible:

to debit the department concerned by random access;

to keep a statistical record of the ratio between the outlay on

library copies and additional copies;

to keep an up-to-date record of the account of every department at

all times.

7.2 Accounting Program

When the vendor's invoice arrives, the item cards (section 6.1, output)

for the titles appearing in the invoice are taken out. If the item

number appears in the invoice, the aard is found by its item number.

If it does not (which usually does not happen in more than 154 of the

cases),the item number is found in the following manner:

The T is indicated in the invoice. Th.: record of that T is found in the

printout of the M.F.; it contains the item number, recorded under type 3.

The card is located and the price indicated in the vendor's invoice for

this item is punched on the card. If a sum has been credited by the vendor

a negative number is punched. If there is a discrepancy between the

number of copies ordered and the number of copies indicated in the invoice,

the number of copies given by the invoice is punched in as well.

A leader card containing the particulars of the invoice is placed in front

of the card deck (identification of invoice, date of invoice, total price,

currency, vendor's code, percent commission, if any). If more than one .

invoice is run through the computer at the same time, the decks are stacked

one behind the other, the last card being left blank (sentinel card

indicating the end of data cards).



The input of the program comprises:

* the cards as above;

* the M.F. with information about the departments subscribing to each

item.

The processing and the output comprise:

* display of input cards in the sequence of their appearance, to

faci'itate location of,errors (figure No. 4);

* The parts of the price of the item charged to each subscriber

department. If the copy was ordered for the Library only, each

department pays its proportional part. If the item was especially

ordered for the department, the department has to pay the full price,

in addition to its share in the price of the copy in the Library.

The printout is arranged by departments, and in the alphabetical order

of T within each department (figure NO: 5);

* insertion of invoice details in the apprulriate M.F. record (type 3,

figure No. 8);

* total sums charged to each department, to be charged against their

respective budget allocations (figure No. 6);

* the following charges are recorded in the debit file for each

department for each invoice (figure No. 9):

sun debited for library copies;

sum debited for extra copies;
I in IL.

identification and date of invoice.

7.3 Prevention of Erroneous Records in Mass Storage

What are we to do about errors in debit accounting? (or about errors in

any other process which results in a record being placed in mass storage?)

Errors can originate from erroneous card punching, from the presence of

a wrong card in the deck, etc. These will be located on the printouts

put out by the program, but in the meantime the various records in the

M.F. and in the debit file on the disk will have been updated. After

the errors have been identified, it is necessary to locate all the sites



in the disk which carry the erroneous information and to correct it.

This is in no way a trivial task.

Rather than deal with the problem dire-cly, we chose to prevent its

occurrence by making a blank run prior to each operational rua.

There is no difference between a blank run and an operational run which

would affect the accounting program; in other words, the accJunting

program "does not know" if the run is blank or operational. It

accordingly obeys all orders, prints the results and notifications of

error and "places" records in the M.F. and in the debit file, except

that the updatings made on the disk during a blank run are purged from

it at the end of the run and the condition of the disk reverts to what

it was prior to the blank run. Changes are not permanent, but are

recorded for the duration of the run only.

After the results have been received, the errors are corrected in the

data, and the run is repeated. This operation can be repeated time and

time again, until the last error ray been expunged. The next run is

operational (one control card is added), when the error-free data are

recorded on the disk in a permanent manner.

This sequence of blank runs and operational runs is carried out whenever

the processes, the results of which are to be recorded on the disk or on

the tape, are liable to contain errors (e.g. orders-to-vendors program,

which provides for the insertion of item nlmbers in the M.F.).
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8. ROUTING AND CONIROL OF ARRIVALS

The number of items arriving in the Library from different sources

is very large; they are addressed to different individuals, some of the items

being identical while the others differ from one another in one respect or a

few respects only. The result is that large libraries can no longer control

the routing of the material to its different destinations and, in particular,

no longer know if all the items have arrived and are unable to ensure that

they all arrive in time.

This problem is dealt with in two steps described in sections 8.1

and 8.2.

8.1. Preliminary Processing and Means of Control

During the period between the dispatch of the orders to vendors and the

arrival of the first copies, it is necessary to collect information on

the patrons, i.e. on the individuals who have ordered extra copies, in

addition to the copy ordered for library use. This information in its

original (unprocessed) form is found on the Patrons' List, with the

patrons' original order on it. The librarian uses these forms to prepare

type 4 cards (figure No. 1).

The input of the program comprises:

type 4 cards

* the M.F.

Processing and output comprise:

for each copy and each patron, the program creates two fields in the

M.R. (Master Record, i.e. a record in the M.F.) coresponding to a

given title.

The expected date of arrival is placed in the first of the two fields.

The second field remains blank to be filled in by the fullfilment and

claims program (see section 8.3).

The structure of the posted M.F. is seen in figure No. 11 (the posting

is effected in type S, which is created by the program for this purpose).
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For explanation of figure see section 8.3, processing and output.

The program creates a punched control card to correspond to each field

in the M.F.; this card serves as "identity card" for the particular

copy. In this way each copy which has arrived during the year has an

"identity card" containing its coden, number of issue, date of issue

and the patron (including the library copy) for whom the cnpv is

intended (see figure No. 12 from which the names of the patrons have

been removed). In this way a one-to-one correspndence is produced

between the cards in the deck and the collection of periodical copies

passing through the Library.

At this stage these cards are not punched, but are stored on a

magnetic tape as card images until needed.

* A printout, which includes the input, the updated M.F. and error

diagnostics - (figure No. 13).

The type 4 cards which form the input of this program are run through

the computer by groups, so as to assist the elimination of errors.

These runs are blank, until the last error has been eliminated, after

which the deck is sent to the operational run during which the records

are inserted in the files.

Each operational run results in the creation of new control cards

which are recorded on the magnetic tape. Before they are taken off the

tape, they are sorted by the expected dates of arrival of the copies

they represent, after which they are taken off the tape in the form of

cards and are placed in boxes.

All cards representing the copies expected to arrive by a given date (at

14 day intervals) are placed in a special box with the initial and the

terminal dates of the interval marked on it.

8.2 Operation of Routing and Control Process

The procedures to be followed with respect to copies which arrived and

those which failed to arrive are outlined below:

On receipt of a copy, the librarian looks for the corresponding card in

tho box corresponding to the date of arrival.
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These cards are sorted within each box by the date and the number of the
issue. If there is more than one identical copy (ordered by different

patrons), the cards, including their coden, will be identical in all
these particulars and are placed together. The librarian now takes out
the first card in the group. He reads the name of the patron and the
department on the card, sends the copy to its destination and punches a
"+" sign in the appropriate

field to signify that the copy has now arrived.
He then puts the card in the deck to be sent to the computer.

If, at the end of the period, there are any cards left in the box, this
means that the copies represented

by these cards failed to arrive. The
next step is up to the librarian.

If, in his view, the delay in the
arrival of the copy is reasonable under the prevailing circumstances

(postal strike, port stevedores' strike etc.), he will place the card in
the box provided for the following 14 days' period. If he thinks the
delay is unjustified, he punches a "-" (minus) sign in the appropriate
field to say that the copy failed to arrive and must be claimed f-om the
publisher. These cards, too, are put in the card deck to be sent to the
computer.

This deck acts as the input of the program to be described in the following
,ection (see section 8.3).

8.3 Insertion, Fullfilment ana Claims Program

This program, in conjunction with the program described in section 8.1, Is a
check on the timely arrival of copies.

The input of the program comprises:

* Check cards ("identity cards") with punched "+" or "-" sign

* The "filled-in" M.F.

Processing and output includes:

* for copies which have arrived - the date of arrival is inserted in

the appropriate field of the respective M.R. (figure No. 14).

* for copies which have not arrived - the issue of claim to the

publisher amorthe date of the claim fOr this particular copy is marked
in the appropriate field of the respective M.R. (figure No. 14).



Fields .'ich were Shown empty in figure No 11 carry the date of arrival of

the copy or of issuance of claim in figure No. 14. The letters (N,E etc.)

which appear in the fields, indicate that the numbers may be positive or

negative. The absolute value of the number indicates the target date (day

of the year), while the sign indicates that the copy has arrived (positive)

by this date, or that a claim has been issued (negative).

* a display of the input cards and the updated Master Records.

* error diagnostics.

* claim letters to the publisher (for copies which failed to arrive)

ready to be sent out (figure No. 15.)

* a new punched control card for each copy which failed to arrive.

This card carries the date of dispatch of the latest claim, in addition

to the information included in the correspondiag original (input) card,

but not the "'shave' sign of the original card.

On being ejected from the computer, these cards are placed in the box

corresponding to the actual (current) 14-day period (i.e. the period

which is contemporaneous with the date of card ejection) aWhere it is

ready for the delayed copies as soon as they arrive.

The process described in sections 8.2 and 8.3 is repeated until the

delayed copy has arrived.



9. RETRIEVAL, STATISTICS, QUERIES

Examples which illustrate the advantage of the particular structure of

the data base of the system in everything that concerns file interrogation

will be found in reference No. 6.

The programs at the disposal of the user enablt him to retrieve any

ret:,,rds from the files as printout or as pinched card deck. To do this, he

must identify the records desired and indicate the appropriate action code.

If an organized M.F. which contains all the relevant data is

available, this system is very convenient to use in carrying out statistical

studies.

The following are examples of such investigations:

a) what is the delay between the date of printing of a periodical and the

date of its arrival in the library, which may be expected on statistical

grounds?

b) what is the relationship between the original budget allocation for the

purchase of library copies for general use and the original budget

allocation for the purchase of extra copies for private-use?

c) what is the distribution of prices per copy as a function of the number

of copies of a given title which have been ordered?

(see figures Nos 16 and 17 for the example of an investigation which

failed to yield meaningful results).
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10.1 Results of Practical Experience

From the practical,point of view, the most striking achievement of the

system has been the increase in control, reliability and accuracy which

is always the more indispensable, the more numerous the data to be

processed. Even though, as a result of mechanization which has been

introduced in our organization, the manpower employed was not reduced,

the mechanization will make it possible to handle a much greater volume

of data without losing control of the system.

The fact that the operation of the mechanized system has been extended

into its second year, emphasizes the convenience of such mechanization

to the librarian. The M.F. for the caning year was compiled from the

old M.F.; it contained all the data which could be retrieved from the

old M.F. and the only new material which had to be added were the data

which change from one year to another (e.g. patrons subscribing to a

given periodical during that year).

The operatilnal programs provided by the system not only relieve the

librarian from routine duties, but carry out these duties more rapidly

and more efficiently than they could ever be carried out by hand. In

addition, the librarian is provided with facilities for carrying out

non-routine research on his working procedures with the purpose of

improving service and reducing the expenses; were it not for the

mechanization, he would hardly find any free time for work of this

kind.

10.2 Future work

a) Lending

The next obvious step is to eitend the mechanized system to include

the lending of material out of the Library. In addition to periodicals

the Library also contains same 30,000 books and reports, most of

which are now out on loan, without ar control over the

duration of the loan or dates by whici they are to be returned to

the Likaary.



- 24 -

b) Mechanized Catalogue

We .tow have at our disposal punched paper tapes produced by the

catalogue workers during the past year with the aid of a flexouriter

during the printing of the catalogue cards. Thebc i.arAs can be

read by the computer and the files required for the compilation of a

mechanized catalogueican be prepared.

c) Interactive Search with Guidance

We already have an extensive thesaurus in machine-readable form,

which was itself created by a comlater program (figure No. 18).

Its purpose is to serve both the cataloguer and the library user

in finding the keywords which will help him in locating the book he

needs.

The combination of the mechanized cataloguing system with the

thesaurus will make it possible to operate an answers-to-queries

guided search program. In order to render the search interactive,

the Library will acquire a display terminal which will be connected

on-line to the computer; the,user will thus have access to the

mechanized catalogue and will b, able to operate the interactive

query program, i.e. modify his query with the aid of the thesaurus,

master file and auxiliary files, and thus to arrive at the

bibliographic material he requires.

10.3 Manpower and Computer Investment

Experience has shown that the manual system in the Library can be

mechanized with the aid of the professional manpower now employed in

the Library, if assisted by a computer specialist. In the first stage

of these activities the employed personnel have proved themselves

capable both of operating the still existing manual system and the

mechanical system under construction (except for the aid of key-punchers

not belonging to the Library). This seems to be true, irrespective

of the size of the Library.

As regards the money investment required, the operation of the systems

takes up about one hour of computer time for the yearly cycle of



operations (for a C.D.C. 6500 computer). Additional budget allocations

are needed for card punching, printing costs and upkeep of magnetic

tapes (as back-up for the files on the disk).

10.4 Other Potential Applications

The applications of the system to various other fields (see reference

No. 6) are possible owing to the basic conception of the data base,

which can be easily updated, and to the structure of .ales which

shorten the reaction time to the queries. '.breover shou1.4 it ever be

desired to introduce any changes in tLe operational structure and the

relevant data, this can be done, by and large, by introducing additions

and changes in the mechanized operational programs, but no drastic

changes will be needed in the structure of the data base or in the

operational program system as a whole.
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ITEM CODE NO. OF TITLE
NC. COFIES

01029 JPLFAG 01 JCURNAL CF FCLYPER SCIENCE,PART A-29PCLYmER Ft.YSICS

01030 JPYEAZ 01 JOURNAL OF FCLYmER SCIENCE,PAR1 9,PCLYmER LETTERS

01031 JPYCAG 01 JOURNAL CF FCLYMER SCTENCt,PLRT CoPGLYmER symF0E/A

01032 JALSAI J2 JOURNAL CF THE ASTRONAUTICAL SCIENCES

01033 JFINAZ 01 JCURNAL CF THE FRANKLIN INSTITUTE

01034 JSmTAN 01 JCURNAL CF THE S.M.P.T.E.

01035 4VSTAJ 02 JOURNAL OF VACUUM SCIENCE AND TECHNOLCGY

01036 LIANA* 01 LUERICATION ENGINEERING

01037 PACYAI 03 MACHINERY

01038 tAREAV 01 MATHEMATICAL REVIEWS

01039 PCPFAE 01 MATHEMATICS CF COMPUTATION

01040 tEFcAP 01 METAL PRCGoESE

01041 TMSAAP 01 METALLURGICAL TRANSACTIONS

01042 xGmRAH 03 MILITARY REVIEW

01043 MSSCZO 01 MILITARY SPECIFICATIONS APO SC,URCES

01044 rcCAEX 11 MODERN CASTING

01045 PFHCAI 01 MCOERN PHOTCGRAFHV

01046 PCFLAY 02 MODERN PLASTICS INTERNATIONAL

01047 NSANAC 01 NATIONAL SAFETY NEWS

01048 RASCAR 01 RADIO SCIENCE

01049 SPIEA9 01 S.P.I.E. JOURNAL

01050 ETNYEm 02 SCIENCE AND TECHNCLOGY

01051 EFRMAY 01 SCREEN PRINTING MAGAZINE

01052 SPPLAH 01 SPACE PROPULSTCN

01053 LUAMA/ 01 STUDIES IN APPLIED MATHEMATICS

01054 TEJCZH 03 TELEMETRY JCIONAL

01055 TAGUAh 01 TRANSACTIONS CF ThE AMERICAN GEOPHYSICAL CA/CA

01056 TSWHAZ 01 TRANSACTICNS CF THE SOCTETY OF RHEOLOGY

Figure 3: Orders to Suppliers
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AOHAAS 501002002314
AmmAA1 5010030:102E
APNVAS 59100491911(
ATINZV 501095002104
CHERAW 50100609262E
CHNKAV 59190990262E
CmPCtX 50101090262E
CMPOAO 50101100787E
CPAUAF 50101290218H
CNCNZe 501013000504
OTMNAO 50101400903c
EEEEAN 50101500415H
ELECAT 501016042004
FLOUZN 501017010978
FOUNAE SO1018002104
GPYSAL 50101900162G
HYOPAR 501020010594
IBHJAE 50102100052E
IAEAAC 50102201443G
JAPNAT 501023016304
JCISAZ 501024010580
JCSSBI 501025003331
JOEQAU 50102609579F
JOMTAK 501027003784
JPLCAT S01020035794
JALSAI 501032002404
JFINAZ S01033002104
JSMTAN S0103490203E
JVSTAJ 501035015770
LUENAA 501036901684
MAREAV 501038033604
mCMPAB 501039002104
MACTAI 501037003004
mEPOAP 501040001.11C
TMSAAP 50104100409E
xGMRAN 50104200160E
MSSCZO 50104300577E
MOCABX 50104409157E
MPHOAI 50104500105(
MOPLAT 501046002404
NSANAC 501947001124
AICEAK 50100102992E
RASCAR S0104800346E
SPIEA8 50104900190(
STNYSM 501050003020
SPRMAT 501951019720
SPPLAH 501952010459
UUAMAI 50105309138F
TEJOZH 501054012614
TAGUAN 501055000634
TSRN0/ S01056003364
053936 12.10.71 02 80131400042000

Figure 4: Accounting - Representation of Printout of Data Cards



ifOICE NO.Ao 3192 DATE 24.61.71 TEACCR CINIZTEMTITLE uLPART-EAT .

LI8-CCP EX -COP8101S COPPUTER CECISIONS
.34425.40 42400.0101320 THTERkaTICHAL JCuRkAL F06 NUMERICAL PEThCGS IN 146INEERING c..11.t6 4;801.64.1031, J0uRkAL OF mAIHEmATILAL ANALYSIS A%O APPLICATIONS
.00471.36 61.00.6101481 SIPLLATICN
.46444.0 .6::,6-406144d SofTwxRE PRACTICE PAO EXPERIENCE
48014.14 .4660...341416 TRANSACTIONS OF Tft AMERICAN NATHEIATICAL SOCIETY
'66060.00 64100.61

INVOICE NO. AO 3112 OATI 24.69.71 VEACOR C CEPAATmEsT 1HAITERTITLE
- LIE-CCP EX -COY01614 ILECTRONIC DESIGN sseszo: 0431.000161 ELECTRONIC DESIGN
'44002.12 80431.4801067 PRCCLCT ENGINEERING
160$2.10 80420.60

INVOICE NO. AD 3112
HAZIENIITLE

DATE 24.41.71 VENDOR C DEPARTMENT P

LI6 -C CI EX -COP01815
01086

APPLIED OPTICS
APPLIED PHYSICS LETTERS 00080.08

.00000.50
.80142.88
60121.1441616 ELECTRONIC DESIGN

04402.42 .8.331.8001023 FUSION
66042.46 .6444.4421023 FUSION
00402.46 900440.6881021 JOURNAL OF APPLIED PHP,ICs
64005.67 .00400.6001011 JOURNAL of THE OPTICAL 40CUTT OF arcoucA 00801.07 pospeas01048 LASER FOCUS
.00.04.88 .00130.1161441 LASERSPhERE
06404.48 .00001.06LASERSPHERE
00004.10 10031.00

INVOICE NO. AO 3t32 DATE 24.01.71 VENDOR CNAZTENT1TLE DEPARTMEAE N
LIP -COP EX -COP41617 ELETTROmECHANICAL DESIGN

944444.17 .64066.666E018 ALE1TRONIC DESIGN .06482.91 .00011.8601041 NUCLEAR SCIENCE AND ENGINEERING
40427.63 .66088.8841455 PHYSICAL REVIEW LETTERS
16611.06 .60684.8061058 PHYSICAL REVIEW.CNUCLEAN PHYSICS 04612.08 .00008.8801071 REVIEW OF SCIENTIFIC INSTRU6ENTS 0608405 .04820.5861.01 1RANSACTIONSOFTmEA.S.N.E.-CIJOUTNAL OF HEAT TRANSFER sialimail .08088.66

INVOICE NO. AO 3112 GATE 26.611.71 MOO* CNAZTEATITLE . '' OEPARTMENI
LIS-COP

I

EX -COP81825 1NCUSTRIAL ENGINEERING 68861.14 .14422.4181644 NECPANICAL ENGINEERING 48461.88 .60480.88611.4 POPULAR MECHANICS .

46802.13 .01867.6661067 PROOLCT ENGINEERING 44462.46 .66626.6601461 QUALITY PROGRESS
40404.47 06414.8681488 ?OGLING AN3 PRODUCTION
68020.66 00426.66L494 TRANSACTIONS Of THE A.S.M.E...F$J0D1NAL OF LUORICATICN nommoce 80816.21 04488.40

1116010E NO. AD 3112 DATE 24.89.71NAITERTITLE 111001 C DEPARTMENT
LIICUP (X-COP614143 AMERICAN JOURNAL OF PHYSICS
46467.E7 6046.6681616 MEMO TECHNOLOGY NENsLETTER 10461.31 00000.0001010 clECTRONIC DESIGN 10062.12 06831.4601418 ELECTRONIC OESIGN .44442.1: .66634.4601621 JOURNAL OF APPLIED PHYSICS .44461.67 00000.006163 JOURNAL CF NATHEmATIcAt ANALYSIS AND APPLICATIONS .46016.36 .00008.860101$ JOURNAL OF MATHEMATICAL FHTSICS '88412.71 .16600.8001418 JOUOIAL OF TNE ACOUSTICAL SCCIETY OF AMERICA 66081.46 14486.8601019 JOURNAL OF THE OPTICAL SCCIETY OF INERICO

. ssooney pos.G.ss61446 LASER FOCUS -.04084.46 .48866.66

Figure 5: Accounting - Debit Itemization per Department and per Item
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NI TYP 13 FOUND

INvAlin COOEN

- 33 -

EPRC0 Fur OUTPUT.

IN INVOICE PP-317/72 IN COOEN NFSAAO IN HAZTEM 02011

IN INVOICE 16.t36

NON NUMrRir IN TYP 3 IN INVOICE 15.038

INviLin CODrN

!NVALTO CO/1EN

INVALIO COncN

NI TYP '3 FOUND

INVALID CODEN

NO TYP r3 FOUND

NO TYP 13 rOUND

NO Tyr, r3 FOUND

INVALIO CODEN

INVALID COOEN

40 TY0 P3 FOUND

IN INVOICE 16.038

IN INVOICE 16.138

IN COOEN AFSP8V IN HAZTEM 02001

14 CO3E1 ELOCZG IN HAZTEM 02UO2

IN CODEN FINACM IN HAZTEM 0203

IN CODES POELAN IN HAZTEM 02C05

IN INVOICE 35/10922/: IN COOE4 HAWEAR IN HAZTEM 01001

IN INVOIrF 151152

IN INVOICE 15152

IN INVOICE 053936

IN INVOICE n53936

TN INVOICF Q53936

IN rwinicc 0539'6

IN INVOICE 053936

IN INVOICE 0539N6

40N NUMFRTC IN TYP IN INVOICE 0534136

40 TIP 0" FnuNn IN INVOICE O! '916

'O TYP 13 FOUND IN INVOICE 053936

WIN NuMeRIC 14 rARo TN INVOICE 053936

NON NUMERIC IN CARD IN INVOICE .053976

NON NUMERIC IN CARO IN INVOICE 053936

NON NUMERIC IN CARO IN INVOICE 053936

NON NUMERIC, IN CARO IN INVOICE 053936

NON NUMEPIC IN CARO IN INVOICE 053936 _

INVALIO cOnEN IN INVOICE 053936

CNI OF FPROR-FIEF

TN COOEN SOVIAN IN HAZTEM 02002

IN :00EN MADEAS IN HAZTEM 02001

IN COOEN CPELAO IN HAZTEM 01002

IN CODEN CPCOOK IN HAZTEM 010)1

TN COOEN IEJOAV IN HAZTEM 01003

IN CODEN IJSCEIU IN HAZTEM 01016

IN COOEN IJSC9U IN HAZTEM 01C05

IN COOEN lEAF.AJ IN HAZTEM 01011

IN COOEN IETPAM IN HAZTEM 01012

IN COOEN ITADAI IN HAZTEM 03014

IN COOEN IEMCAO IN HAZTEM 01028

IN COOEN IETOAG IN HAZTEM Alon

IN COOEN IICIAU IN HAZTEM 01035

IN CODEN IEIM4O IN HAZTEM C1'39

IN COOEN lEIMAO IN HAZTEM 01040

IN COOEN IETMAR IN HAZTEM 01044

IN COOEN IETNAY IN HAZTEM 0. ,46

IN COOEN IEPMAX IN HAZTEM 01047

Figure 7: Accounting - Error Diagnostics



001
EACSAH

IAC
eecSem

005
AJe IAC
499 AAS
AJP IAC
SJP IAC
AP IAC
LP I AC
AJDIAC

005
StrIAAS
rq;CAK
Am AAS
Am AAS
ANN AAS
ANN AAS
AM AAS

005
AHS CAK
AST N15
1N5CAK
AHS CAK
ARS MT
AHS CAK
AMS CAK

- 34 -

0101APERICAN CERAMIC SCCIEY BULLETIN

010IAFERICAN JOURNAL OF
0201U112120002290112122
0202
0203
0301Ct1103AXK

0101APERICAN MACHINIST
0201U026260003500012122
0202
0203
0301503 04F/w0

0101APERICAN SCIENTIST
02010006060000950012122
0202
0203
0301F02 114PCUX

PHYSICS
AMERICAN INSTITLTE OF PHYSICS
335 EAST 45 STREET
NEW YORK N.Y. 10017 USA

01003A0 3152 24.09.71 000230001

AMERICAN MACHINIST
330 WEST 42ND ST
NEW YORK N.Y 10036 USA

01003

SOCIETY CF SIGMA x/
155 WHITNEY AVE
NEW HAVEN CONN.06510 USA

01401

001
AST NZS
AN44Am
AST KS 0101APERICAN SOCIETY FCR INFORMATION SCIENCE MENSLETTER-

002
ANA LAM
A*9 SAO
AN444m 0101ANALYST
MALAN 0301801 etc

002
USW
ANC HAU

AABSAS 0101ANALYTICAL ABSTRACTS
AABSAB 0301801 OIC

005
ANC HAU

ACT EAW

AwcHAu 0101ANALYTICAL CHEMISTRY
ANCHAU 0201 01313 012122
AICHAU 0202
INC HAU 0203
ANC HAU 0301001 OIC

01012

01003

AMERICAN CI EmICAL-SCCIETT--
1155 SIXTEENTH STREET N.M.
wASHINCTCh D.C. 20036 USA

01001

Figure 8: Printout of Master File Records



35

7-1(cTs 401
406 Oi6I-1 A
4442104441tE0( Au5441 2.4.49.71
0147304u5911EA0 3192 24.69.71
u114144416537EISHAISISOug113.1u.71
dud157E401260102-3v44---19.1v.71
Ou4126(uuuvu44CE2IMPhAF07.49.71
00,A124u004d0c 67642 25.10.71

T-KtVa 002
dam- --DEBI 1 E------
wadLlJtu01260c 405041 2:i.u9.71
0u0354(.403784c40 3192 24.09.71
0012574006762UI5MAISIS604113.10.71
uu)126c44G630(CE49MPHAF07.09.71

T-KLY* 403
003 13t6I-1

-0042104401260'c -Au5441-- 23.09411--
0031944u02667(40 3192 24.09.71
0dJ44700026E6EISHA1SIS644113.10.71

T-KtY= 004
-605---eESI-t--- X -----
044121Jcu012604 405441 23.49.71
y17633Fu0de3244° 3192 24.49.71
44-5327E4024166EI4SAISIS604113.10.71
400157Eu01260cu2-4494 19.14.71
4u00044u04166 2339 14.11.71

T-KLYal 005
T

uuJ21J400126Jc 405041 23.49.71
4041161416142CAO 3192 14.49.71
-001565E00546601SHAISIS004113.16.71
664157E401264402 -3094 19.10.71
0013344406000c 67632 25.10.71

7-0...T: 006
-145- -OEBI -i 5---- ------
U0u2104401460( 405041 23.09.71
04936.31015366G40 3192 14.49.71
415251/424143G1SH41515404113.10
0u4315c402520c02-3094 19.10.71
400126t4064u4cCE29MPhAF07.09.71

T-KEY* 007

0415439cu0630400 3192 24.49.71
0007sE0032630ISMAISIWW113.10.71

Figure 9: Printout of Records in Debit File
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ERROR FILE OUTPUT.

ERRONEOUS TYP-LEV OR ACT-COD, IN COOE4 OSBUZU TYPE 03 LEVEL 01

ERRONEOUS TYP-LEV OR ACT-000, IN C00E4 8JOSZF TYPE 03 LEVEL 01

ERRONEOUS CHECK-LETTER. PUT V IN COOEN CMERA TYPE 01 LEVEL 01

ERRONEOUS DECK. MISSING TYPE 01
CNERA u3O1O01 01C

ERRONEOUS CHECK-LETTER. PUT F IN CODE4 POIMA TYPE 01 LEVEL 01

ERRONEOUS DECK. MISSING TYPE 01
POImA L301M01 01x

E0RONEOUS TYP-LE OR ACT-000, IN CO0E4 'WELK TYPE 03 LEVEL 01

ENO OF ERROR-FILE '' * ,P`

Figure 10: Updating Error Diagnostics
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944'A' 373'27"' ?P' )%' 1"7 71" '17 ,3"

"Cli!". 2,. ?Q. 2g. 23. 704 294 -94. 2c. '14. :1.
Av4rI' "531:3. ,:q4 321 T11 3'1 301 3.11 731 /31 1:1 /II
AV4r"T 8;43,11 3:1 321 3,1 111 3:4 70! 7, 11 ',4
A14-I"3.1337 Aui Inf 134 330 'A! !e 315 315 II%
111.297 0242315 211 312 312 '15 215 315 '15 115 115 :lc
ey4r4r 0543322 322 322 '2' T22 322 322 '22 322 122 I72
AWr1 " 754432? 372 322 323 /23 329 329 320 329 129 22;
Avwr13 1545323 323 323 /27 323 329 336 316 335 336 37'4

AV.E4T 04:7335 337 335 315 715 '36 '36 13F 336 1+1 24"
AV4ZAT 03.7341 343 341 1.3 343 343 /43 142 343 143 341
AVWrAT 154.3.3 35' 353 3.,3 357 740 350 251 353 1479 35'
AVWrAT 05411'1J 350 35' 321 357 357 357 157 357 15' i5'
AVAST 0750377 35' 15" 35' 357 357 357 334 36+ 154 364
tv4E0T 74513.34 364 354 364 16. 36. 364 764 164 154 3'1
AV3r4T C5527"1 371 371 371 371 371 171 371 371 171 '71
AVWEAT 0553371 371 37' 174 371 378 378 37t 379 178 17
AVwE T 45443'3 373 374 371 3'! 385 355 75r 385 195 "32
AVweAT 0555335 383 14; 335 355 385 355 '4' 392 332 14'
4V4r13 1566332 392 332 312 33? 39? 3)2 392 392 112 Al?
AVW54/ 3367399 391 339 191 339 359 399 395 399 114 711
AVwrAT 1;58311 31; 39" 4116 414 406 415 43( 406 .35 416
AVW5AT 2551435 435 405 .05 435 4Z6 413 413 413 .13 41'
AV4FAT G;b0413 413 413 413 413 413 413 412 413 .30 4?..

AliMr43 0361433 42J 420 420 420 420 470 426 423 421 4'1
AV45AT 0352.21 427 .27 427 +27 427 421 427 +27 .27 427
AVWSAT 356'427 427 427 427 ..31. 434 434 434 434 414 434
AVArAT 051,4434 434 434 434 434 434 414 441 441 441 441
AVWEAT 0565441 441 441 441 441 441 441 441 441 '.41 44
AVNEAT 9565440 4.5 .49 '441 4+1 443 444 44! 444 444 444
AV4E47 05b7448 4.4.3

6431173 0101444448 UVAMIF01
3201133F06 011123360 31313

9A11127 04011113_
-

8A31.20 1501121 121 121 121 152 182 182 152 243 243 241 324
9A9Y27 0502243 104 304 304 304 3F5 385 76! 365 426 425
BAUVZO 0503425 425

BMTAZT 01011ITON NEIL NAAWIR
8117A72 9201I9OFC3I000.00013123035 05252
9NIA2Z 04010101
5N1A22 0501071 071 071. 071 193 193 193 . 193 315 315 315 912
BNIAZZ 0502115

9J4TAS 010101ITISW JOURNAL OF NON 9ESTRUI1TIVE 'MINS
01JN1AS 02015.10F461010450013123060 01313
5J17AS 03011392104.0111 00022
8.01TAS 0401011J
11J47A5 0301173 152 243 ,30. 365 426

Figure 11: Routing and Control - Recording in the Master File
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19331/422000206u
13494/AZ21002060
13381TAZZ01,020b0
31594IAZZ04033610L1 3 R A P Y
315ditAllOLJ3J611
315911,4221033;;611
31534IA2200331611
0BuClAMZSu'r1.3011 C7-1'R A R Y
6.54C1AMZSC3313001
05..C4AMZS03u1310
45.,CIA"ZSL301301il
4,30C1AM2C,6022962LI3RAPY
010i314MZS1U02290
030,1048n2S00132290

u340144250411229C
12011AMZSP0033033LI1RA, Y
12JCI4M2S030336.0.
120C1AMZ50303300
12GCHAMZS00G33133
150CHAMZS000*2904LI1RAPY
15uCiA4ZSC00429u
151C1AMZSG3G4291
15u01AMZSu6r4290
19uClAMZS*Ju52905LI3 rt A 0 Y
150;48425004,290
150CHAmZSOCC529C
180CH4MZS0005230
214C4AMZS03162806 L-IloArY
210CHAMZS6316280
21.0.1AMZSU0D628:
210C1AMZS0006280
240C4AMIS4,04,728j7 L I 3 'CA P Y
241C1AM250037281
24,CliMZSuOZ7280
24.5C1AMZS030728n
270CHAMZS63U827681.1 3 R A P V

270;14MZ3L018274
270C1AMM,698270
303:AAMZS00092609LI1RAPy
333C1AMZS03092ou -

300.14AMZS0049260
3d3CMA4ZSGC09260
330C1AMZS00102610LI3RARY
33301AM250010261
3306:4AMZSO01u26l
340CMAMLS6010261 .

350CHAMZS011125A1LI9RARY
360CMAM2S0311251
36001AMZSuJ11254
360:mAMZS001125A
390C4AMZS09122512LIIRAPY
390C1AMIS0012251
333;4AMIS6412251
3:ClAMZS0:112251

315
007
On8
309
J10
311
112
011
302
013
04
305
U16
007
308
009
ulG
011
112
113
'14
115
116
017
018
119
020
,21
022
123
024
125
326
027
028
129
630
u31
132
13S
1S4
035
036
037
138
039
u40
041
142
043

145
146
047
048

Figure 12: Routing and Control - Control Cards
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L,P1R FTL7 )JTaUT.

E4'0N:194 MIS:31'1 TY3: 1
A.NAAS 0431 32

FP'ONIFT1S 1;1K. M/S3TNG TY3S 31
4M3r1K 0411 :1

=,o47.0US 171K. "ISSTAS TY3F. 31
am1FAT 171.11

ERN11;0'IS 371K. mrSSING Tv ')." 31
4P1PA 1'411 )1

ER'ION7013 )r <. "ISSIMF. TY07 01
A/4PAN 1401 0,

TNIAtIJ )AT1 T4 TI*P n2 OF lODTFIE1 4F.
444rAT G101111v
AlfYIT n2C,1J11112:11053117121)10.
AR4YAr 330IFJ4103X°0 01211
AllYAT 04010111

'1'441.11 )ATA IV TyP= .12 no -MIFF, 4.=.
1141v1F 0111471Y RZS.7414 All 3is/i1_IP1FNT
4K1V1F 17111115n5101l31J013123
AR1V9F 02121=NTS G.P/7.1!N=_NT PRINTIN5 OFIC-7
AR1vAF 02:71.C. 23412 USA
ARDVAF 040161)2

,.1:01:0113 rISST"c "07 31
APPLI0 11

NO TYPE 12 FITIJ rl mOOTFIco I=
3STJA= 110137tL SAST7M TEC-NTZAL JOU°NAL
3sr n301.=3310sTK.no4 )0213
9STJAF 04011101

ER*ONEOUS 071K. MISSING TYIT. 01
9R/LAW 0411 31

NO TYPE )2 Fl1N1 IN MOJIFI=./ yF
CS'JAM 011124IACIAN AE*ONAJTICS AN") SoAtl= JO,P44L
"'OJAI 13914111?254 1)304
CS3J41 1401)111

:41 0 E0ROR

SUPE'llT.NrFN
wat

Figure 13: Routing and Control - Error Diagnostics



Cm894E 0101C4=m7O4L 41STRACTS
Cm144f 02019151251010400011123045 152 CHEMICAL 48STRACTS SER
Cm49AE 4202VICE 1.0.901 3012 01I7E9SIT
CmS48S 0203°1ST OFFICE COLUm9US, OHIO 43210 US
c$4144roo301x04103nri 00575
CH194S 0019107
Cm101E 050111126.0.49126E191166:09126E09126E091266891261409126N09126N09826509C'61:468
CHA9Ar 350201326:.)9325c0931;E1952V:19'124.1109526NC982EN10c26E10525E10526E10526E
C.$0085: 050319526E10526E10526E20526E105264/1226S11226E11226E11226E11226E1122EE
CHUMS 050411226E112 112265119 119 119 119 119 119 119 119
Cm414e 0505114 120 126 126 126 126 126 12E 126 126 133
C9AA1S 0506133 133 133 133 133 133 133 133 140 140 149
r419AS 9517140 140 140 140 140 140 147 147 147 147 147
r4113E 0505147 .47 147 1.7 154 154 154 154 154 154 154
Cm1AAS 0511154 154 261 161 161 161 161 161 161 161 161
Cm111S 0510163 168 168 168 168 168 168 168 168 175 175
Cw118c 0511176 175 175 175 175 175 175 182 182 182 182
C4114E 9512152 182 .82 112 182 189 139 150 179 189 !79
Cul1Ar 0513113 181 151 196 116 196 196 196 196 296 116
r.4 811c 0514116 203 203 203 231 203 203 203 203 203 210
041987 0515210 210 210 210 211 210 210 210 217 217 217
Cm193S 0516217 217 217 217 217 217 224 224 224 224 224
C4A18e_ 051722a 274 214 274 231 231 231 231 231 232 231
Cm'3Ar: 018211 211 238 238 238 235 238 23e 238 238 238
CHIRIE 0519245 245 245 245 245 245 245 245 245 252 252
CHIAAr 0520252 ?5? 252 252 252 252 252 259 254 259 759
Cm114S 0571759 251 259 259 259 266 266 26E 266 266 266
c$111;' 0522266 266 266 273 273 273 273 273 273 273 273
CM10A' 0523273 259 280 280 ?30 280 280 zao 280 280 287
Cm19AS 0524277 287 287 ?A7 247 2e7 287 287 294 294 294
Cm70AE C525214 794 294 294 294 204 301 301 301 301 301
0001E 0376311 301 301 301 308 308 308 30! 308 308 308
cm444E 0627308 304 315 315 114 315 315 315 315 315 315
Cu* 10E 0578322 322 322 322 322 322 322 322 322 329 329
Cw193E 05213/9 329 329 329 32° 329 329 336 336 336 336
CH8AAE 0530336 336 316 33.6 336 343 343 343 343 343 143
CM494E 0531343 343 343 350 340 350 350 350 350 350 350
C4494T 0532340 357 357 367 357 357 357 357 357 357 364
Cm844E 0333364 354 364 364 364 354 364 364 371 371 371
C4Aelle 05341'1 371 371 371 371 371 378 378 378 373 378
CmS41E 0535314 377 37.8 378 115 385 385 385 385 385 385
Cm144,1 0536385 355 342 392 342 392 392 392 392 392 392
CHIME 4537314 349 199 344 191 399 319 391 391 406 406
Cm614E 0511406 406 406 406 405 406 406 413 413 413 413
rm104E 0535413 413 413 411 413 420 420 420 420 420 420
Cm186° 0540420 420 420 427 427 427 427 427 427 427 427
CH 484E 0141427 434 434 434 434 434 434 434 434 414 441
cmviAE 0542441 441 441 441 441 441 441 441 448 448 444
Ch484C 0543444 414 444 444 44$ 4641

rigure 14: Routing and Control - the Updated Master File
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STITE CF 'Sean.

IP:ISTlY lc 3,Fi.NCE

i=12 MA!FA

761.1. II°'1?Y

1ST: I 32,11/72

1:1r. NO.

Am7Fir:4K CH-_AICAL SCCIETY

11 15 SIYTEE'.;H STRLET R.N.

WASHINGTON 9.C.. 211uSE US.".

CEF SIRS,

THIS IS TO INFORM, YOU THAT NE 4AVE NOT RECEIVECI

C41,ICAL TECmhCLCGY

(1972) NO. 6 NCS. 0= COFIES 2

KINOLY 70RwAR0 THE ISSUES TO US.

THE azi_ly MIGHT M.VE 9:ZEN 3JE TC /RRECULAF 0ELIVcRY OF

HAIL, TwEPEF1RE 1,E H414E wAITEO SlmE TImE REFO9E CLA/47Nr.

THAI< Y)U FCR YOUR CO-CoEcATIO.

SIKCERELY YCUrS,

C. ROFSLER

4COUISITIOhS 0E3ARTNENT

Figure 15: Routing and Control - Claim to the Publisher
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Figure 17: Distribution of Prices per Copy - Diagram
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